Circulating endothelial progenitor cells are reduced in rat oxygen-induced retinopathy despite a retinal SDF-1/CXCR4 and VEGF proangiogenic response.
The purpose of this study is to investigate circulating endothelial progenitor cells (EPCs) and the signaling pathways involved in their recruitment in the ischemic retina of the 50/10 rat model of oxygen-induced retinopathy (OIR). Within 12h after birth, litters of Sprague-Dawley rats and their mothers were exposed to alternating oxygen concentrations, followed by a room air exposition, to induce OIR. Retinopathy was quantified by ADPase stain in flat-mounted retinas and pre-ILM nuclei count in retinal sections. Semiquantitative real-time PCR and immunofluorescence were assessed in retinas to study stromal cell-derived factor 1 (SDF-1), its receptor CXCR4 and vascular endothelial growth factor (VEGF) expression. Circulating EPCs were evaluated by flow cytometry in peripheral blood. Our results showed increased immunolabelling of SDF-1 in endothelial cells and strong expression of CXCR4 in Müller cells in OIR retinas as compared to control retinas. We found increased levels of CXCR4 and VEGF mRNA in OIR retinas, especially during the vascular attenuation stage. The number of circulating EPCs was decreased in OIR rats as compared to control rats. The decrease in circulating EPCs could be implied in vessel growth arrest during normal retinal development in OIR rats, while pro-angionenic signals released by Müller cells in the hypoxic retina could drive pathological neovascularization in the ischemic retina. These data warrant further studies to investigate new therapeutic approaches for ROP.